Discrepancy between circadian rhythms of inulin and creatinine clearance.
To elucidate the disparity between circadian rhythmicity of inulin and creatinine clearance, we simultaneously measured inulin and creatinine clearances every 3 hours during 1 day in 14 normal subjects and in 8 patients with nephrotic syndrome. All patients and normal subjects had a circadian rhythm for inulin clearance with a maximum during daytime and a relative amplitude of 21% +/- 2%. For creatinine clearance a rhythm was either absent or reduced in relative amplitude (p less than 0.01). In all subjects the rate of tubular creatinine secretion was higher at minimum of inulin clearance (night) than at maximum (day). The fractional clearance (relative to inulin) of creatinine was also higher during the night: normal subjects, 1.28 +/- 0.02 versus 1.10 +/- 0.02; patients, 1.78 +/- 0.08 versus 1.45 +/- 0.05 (p less than 0.005). This demonstrates the inaccuracy of creatinine clearance as a measure of glomerular filtration rate (GFR). By subsequent blocking of the tubular secretion of creatinine with cimetidine in four normal subjects, creatinine clearance became similar to inulin clearance during day and night. This confirms that high tubular secretion of creatinine during the night counteracts the normal rhythmicity of glomerular filtration of creatinine. As a result, plasma creatinine concentration is nearly constant during a 24-hour period. In conclusion, tubular creatinine secretion has a circadian rhythm with a phase opposite to the rhythm of GFR, thus blunting or causing absence of a circadian rhythm for creatinine clearance.